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Abstract

Organic adhesive of post-installed bonded anchor such as epoxy resin and epoxy acrylate
resin are almost used. However inorganic adhesive has a performance advantage of durability
such as heat resistance and alkali resistance. As for inorganic adhesive of post-installed
bonded anchor, As for inorganic adhesive of post-installed bonded anchor, The capsule type
was developed in 2004, the injection type was developed in 2010 in Japan. Therefore there are
many unknown points in their characteristics.

In this study, material properties of inorganic-type anchor were investigated for the effect
on bond strength. Furthermore, the tests of the adhesive properties and the behavior under the
sustained loading of the ultra-rapid-hardening cement type post-installed anchor were
performed. The purpose of this study is to elucidate adhesive mechanism of inorganic-type
post-installed bonded anchor and to establish test method and evaluation method of the
sustained loading for post-installed anchor.

At first, material properties and adhesion strength of inorganic-type anchor was examined.
These results clarified that the water retention coefficient and bond strength of inorganic-type
post-installed anchor have a strong correlation. In this matter, the weak layer formed on the
interface between the concrete and the inorganic anchor material was related to the bond
strength. As a result, the ensuring stable performance of inorganic post-installed anchor
material was showed that a water retention coefficient required more than 80%.

For ultra-rapid hardening cement-type post-installed bonded anchor, bond strength tests were
carried out using three types of deformed bar. Bond strength of the ultra-rapid hardening
cement-type post-installed anchor was more than 1.6 times the basic average bond strength

( 7 bavg=104 (o 8/21)) . For tests performed on anchors installed in the downward, lateral
and upward construction, bond strengths were almost same in spite of the installation
direction. Furthermore a variation coefficient of bond strength was less than 5%.

In order to examine the creep behavior of post-installed anchors, the spring-type creep test
device was newly manufactured and the verification of the test equipment has been made.

The creep tests of post-installed anchor were carried out under the several factors. Anchor
movement of post-installed anchor under sustained loading was influenced on concrete
strength. Anchor movement on concrete strength 24N/mm? showed about twice on concrete
strength 46N/mm? at stress level 50%.

As for the creep failure, displacement at creep failure was larger than the displacement at the
ultimate load of the bond strength test. In the case that the time reaching at the creep failure
was longer, displacement at the time creep failure was larger.

Regarding the effect on rebar diameter, the rate of increase of the stress



level-displacement relation was the same in spite of the rebar diameter. Nevertheless in the
case of different rebar diameter at the same stress level, the applied load was found to
affect the absolute amount of creep deformation. Hence in performing the creep test, it is
necessary to consider both the applied load and the stress level.

Creep limit is defined the maximum stress level without creep failure. As the results of
several stress level, the creep limit was estimated 0.6 to 0.7 of the stress level in the
inorganic-type post-installed bonded anchor and 0.5 of the stress level in the organic-type.

The creep deformation was evaluated from the creep curve. Estimation equation of creep
deformation was calculated using the exponential function in EOTA ETAG 001 Part5 and
the logarithmic function in JIS A 1157.

I conclude that the application of the exponential function is fit with the organic-type

bonded anchor and that of the logarithmic function is fit with an inorganic-type anchor.
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T U —OWEEE, T —MOREH TRE, v s U — MREICEBEINRD, Z
D=, RBEFBERICESDENRREL DI ENH D, ZZTlE, fixtgETo7 70
— MR EDOBREDITLSXE2ESOL O AT,

(2) EBEME

# 332 IZEBRSFM 2R T, RBIZIIEM a7 Y — FFED 1600mmx1400mmx250mm
ObLOEMHAL, R EhE T, BE Xk, THEiiTo 3 FmicE 70 2305 210 A&
2 AR Tl T L7z TH MM, 72 h—ioi TEE %X 3-3-5, 3-3-6 ICRT, 7 v
B —f O Tix, Mo Al~A10, B1~B10 DJEFHE TIT- 7=, R =27 UV — MZ A~G £
TO T, & 10 »PFrichE T L7,

ay 7 U — MTEMNS 28 ARIBRICT > h—ii La{T->7-, T2 7 KU i

%= 3-3-2 HEBEH

REAF
T —k T = fHEES
a7 U—F
gﬁ%ﬁ{jg% in = o Sy
e Bk i o FEOR SR | FR T fR 4k
XA 7%
(N/mm?) (N/mm?) (N/mm?) (KN/mm?) (mm)
M & Al~Al0, B1~B10, C1~C10,
23.0
E1~E10, F1~F10, G1~G10
K& Al1~A10, B1~B10, C1~C10,
25.8 60.8 MK785 | D13 791 190 91
E1~E10, F1~F10, G1~G10
Trm& Al~A1l0, B1~B10, C1~C10,
25.8
E1~E10, F1~F10, G1~G10
325 125125125125125125 326
325 125125125125125125
b — kR =
- ) A BCDETFSGG o3
i 9 ------- :
Ll#E (E#) T %
g & e I g
i wme (@ B es o v e e 2
- | L T R "'_N-’
—Fma (EJ - L . L I ) . 5
il B o e T T T T T ;
I e E
ER LS4 T il . <
F AR S S G S S 4 1400
X 3-3-5 7UA—MmELIAMR X 3-3-6 7Uh—MEER
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oy —d— LR
O—Kil j{[

R At e |1 e Bk —_

%h.iﬁrzza/h—

Sa

EHNEIE{IUXEDDXHB“

X 3-3-7 AEEERX

TATV, ZBALRIX 018, 7 o U —Mid s mESA O DI3 A Lz, £72, 7o I —WHHoD
HWIAAEZZTd, (T I—HEOTHE) &L,

TR =R TR DHENL, T h—MOEN, T h—5OE®EO LRI T E
W7o 72, 728, EmEiTICBNTIE, 7o h—HokiTELHIEBE T v —Ho
EEAEMEDIZO, TN —HiFANERICS SCEEH LT U —fEEEL,
ERTIZ SV E Y Brne, KSRV LIZFTIZE, 7o —MBHZ L0 < S V%R
Wiz ZILTEREREHED T,

T2 h— 5 & i T L P BRI T. 24 BRI ICHE T As E5IZ7e 5 X 0 ISRk iE
L, MiT 28 HLLERREEZL ﬁmiﬁ%rﬁ%@& IZERTE L7IREBE T, &M 70 Kog| k& R %
Fhi Lz, RBRIT B X —hR—AVr v X2, SFRGAEE -PCLVBHOESFEZN L
T L7, RRBREHEE 2 M 3-3-7 ISR,

R EBRTIE ¢ 30 FLDOZEW T2 K AR & WV THIBERBRIC X v 17V, (850 12K (3-1)
TRDT,

Pmax
z-dg-lp
ZIT, o T — O A ERE (N/MM?), Puay 138K 71 (KN), da 137 & 7 — 0
ANFREE(mm), X7 o = OEZEE(MM)TH 5,

Tpl = A (3-1)

(3) EEBHR

R ROE LOEE 3-3-312, &T —H &% 3-3-4~3-3612, t A 7T AL%[X 3-3-8
:mﬁomlﬁm,ﬁ%%ﬁ@@ﬁ%@ﬁ3&zs3smﬁﬁo:yﬁu—%ﬁ$¢®¢
272D DAITIE, a7 ) — MIKBOMKEHA LR, a2V — MIARREICEY
W REDS, fTEMBE TR a—VEL oo diz, LRI L,
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*® 3-3-3 [ERERBRER

Al~A10| B1~B10| C1~C10| E1~E10 | FI~F10 | G1~G10
fFEBE | N/mm’ 25.49 26.53 26.73 27.75 28.06 27.46
F11 5] T AR 72 0.57 0.99 1.39 1.06 1.13 0.84
ZEEN R % 2.3 3.7 5.2 3.8 4.0 3.1
L frEmE | Nmm? 27.00
BIREO0A) | YR 1.31
LR % 49
fHE®E | N/mm’ 28.18 27.11 27.16 27.76 26.98 26.95
H1 51 12 E {7 1.15 0.83 0.80 1.02 0.93 0.68
ZEEN R % 4.1 3.0 2.9 3.7 35 2.5
BRI = & E | N/mm? 27.36
BIREO0A) | B RS 0.99
EERE % 36
fHEmE | N/mm’ 28.26 27.28 27.54 26.49 27.49 28.18
¥kl 1 AR 72 1.10 0.90 0.45 1.05 0.67 0.94
ZEENREL % 3.9 3.3 1.7 3.9 2.5 3.3
T fERE | N/mm? 27.54
BIREO0A) | B RS 1.03
EERE % 3.8
FEEE | Nimm® 27.30
5 (1804%) 1 Y (S 2 1.10
EEREK % 4.0
35 70
LtrE
30 60
DES / \ :
” 5 |{== TRZE
5 e /
E 20 /
=} F
R 15 H éE
H |/ =
£ 10 / ::
(=
5 =
_ﬂ/ ;E% =
[ - :1 -
0 > b = : ' | L 0

23-24 24-25 25-26 26-27 27

-28 29-30 30-31 31-32

{175 8 E(N/mm?)

3-3-8 E#HH

EmE, RmE, TS XD MBI O EEEOEEET Br & 27.00, #A &
27.36, Tl & 27.54 & 7¢ o 7o, Bl iR E O R ZR X OVEEREE, L& 1.31,
4.9%, HfEM X 0.99, 3.6%, FX 1.03, 3.8% &7z, ZNHOMIE LY i ML
DATEREEIC 21T 70 <, BH¥ERAE, ZEMEEOELFNICE 22T RN oT7,

3-3-8 LV k&l TCIX, MERESANR AL E—FNVIRGMmMERoTn, k&
&, TR z2AbE a8 osm T, ERSMISEVWSHATHY, 2B 51E
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BE3-3-2 LRAZEmIRKR EE 3-3-3 HERR

MR AT 1.10, ZEREUT 4.0% Th - 7=,

HFEG RAR ISR EHEE - MMBB-1]F I RSN TV DIHEERT v I— (W7 EALGRK
HHER) DA TEIMEIRE (thag=10V(0s/21)) 1F, 1IN/MmM* TH Y, RERICIH T 5 1F5MR
JE 10 13, Thavg PRI 24 (5 L 70Tz, 3F 28D =7 U — FiJE AON/mm? £ /£ Ti%, D19, D22
DAFEIRE 11 1, Thavg P 1.8~2.L 5 TH o7, DI3 TIEINE W K&, 27U — hRjE
4ON/mm?® FLJEE T UL, $RAHE D22 £ TOMEMRIE 150 1F, thag P 2 FLL ETH D Z L MR SN
7

(4) F&H

BHEE A FPREARD LW LT o —IZoWT, k&, M, TrxiZiELls
TV, 45 60 RO HEE 2 B Ui, §i TJ5 MBI O &SR E O FHEIC T AL NT, 4%
FHAIZB W TEBREIL 5% L FThY, BEMEEAY FREARS LWL 7 —I12F
W, MEBREOIXSSENDRL, ZELLHE LGMENGLND Z L 2R LT,
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x 3-3-4 LRSHEREARER

Al | 9283 [ B1| 9882 | c1| 9137 [E1| 97.36 | F1 | 105.30 | G1 | 98.82

A2 | 9234 [ B2 | 9477 | c2 | 96.23 [ E2 | 103.03 | F2 | 103.03| G2 | 99.95

A3 | 87.48 [ B3 | 96.55 | C3 | 88.94 [ E3 | 92.34 | F3 | 100.60 | G3 | 101.90

A4 | 9218 [ B4 | 99.31 | ca | 102,55 [ E4 | 103.36 | F4 | 98.01 | &4 [ 101.90

B A5 | 9153 [ B5 | 9493 | c5 | 90.72 [ E5 | 99.14 | F5 | 9558 | &5 [ 101.90

(kN) A6 | 90.23 | B6 | 96.07 | C6 | 94.77 | E6 | 99.47 | F6 | 105.79 | G6 | 94.12

A7 | 90.40 [ B7 | 9364 | c7 | 99.63 [ E7 | 10157 | F7 | 106.60 | G7 | 105.30

A8 | 94.45 [ B8 | 9250 | c8 | 99.63 | E8 | 102,55 | F8 | 102.06 | c8 | 97.85

A9 | 86.35 | BO | 91.53 | co | 101.41 | E9 | 107.57 [ Fo | 99.14 | co | 100.12

A10| 93.96 [B10| 96.07 |c10]| 106.43 [E10] 94.12 [F10] 107,57 [G10| 94.93

4 91.18 95.42 97.17 100.05 102.37 99.68

i {2 2.63 2.50 5.72 457 4.01 3.40

75 B 47 30 (%) 2.88 2.62 5.89 457 3.91 3.41
S B i 97.64
Atk | el 5.28
25 B 4% 4 (%) 5.4

AL [9085 [ B1]89.98 [C1[9089 [E1[91.13 [F1] 9248 [ a1 [ 9039

A2 | 9043 [ B2 | 9042 | c2 | 9117 [E2|89.28 [F2 ] 9530 | G2 [ 87.97

A3 | 9058 | B3 |8694 | C3| 8649 [E3|8963 [F3 | 9425 | G3 [ 93.08

A4 {9008 [ B4 |89.96 | ca| 9030 [E4|91.74 [Fa|88.08 | 4| 9295

fmmiazng s | A5 |89.16 | B5 8958 [ 5 [90.60 | E5[88.13 [ F5 [ 9092 | G5 [ 9224

(mm) A6 | 88.18 | B6 | 8893 | C6 | 9450 [ E6 | 9091 [ F6 | 9056 | G6 [ 90.19

A7 | 9031 [ B7 | 9099 | c7 | 9060 [E7| 9281 [F7 | 9085 | G7 [ 9235

A8 | 89.62 | B8 |91.32 | Cc8 | 89.84 | E8|89.49 [F8 | 9084 | c8 [ 8832

A9 [ 8591 [ B9 | 9213 | co | 9383 [E9 | 9273 [ Fo | 89.99 | co [ 91.01

A10] 91.23 [B10] 91.49 |c10] 93.00 [E10| 87.74 [F10]| 91.37 |10 91.58

Al [ 2561 | Bl [2753 [C1[2520 [E1[26.78 [ F1 [ 2854 | GL [ 27.40

A2 | 2559 [ B2 | 2627 | c2 | 2645 [E2] 2892 [F2 ] 2710 | G2 | 28.48

A3 | 2421 [ B3 |2783 | Cc3 | 2577 [E3| 2582 | F3 | 2675 | 3 | 27.44

A4 | 2565 | Ba | 2767 | ca| 2846 [E4| 2824 [Fa|2789 | 4| 27.48

o 3 3 A5 | 2573 [ B5 | 26556 | c5 | 25.10 [ E5 | 28.19 [ F5 | 26.35 | &5 [ 27.69

(kN/mn) A6 | 2565 | B6 | 27.08 | c6 | 25.14 | E6 | 27.42 | F6 | 29.28 | G6 | 26.16

A7 | 2509 [ B7 | 2579 | c7 | 2756 | E7| 2743 [ F7 | 2041 | 7 | 2858

A8 | 26.41 [ B8 | 2539 | c8 | 2780 [ E8| 2872 | F8 | 2816 | a8 | 27.77

A9 [ 2519 [ B9 | 2490 | co|27.00 [ E9 | 2907 [Fo | 2761 | o[ 2757

A10| 25.81 |B10] 26.32 |c10] 28.68 [E10| 26.89 [F10| 29.51 |G10| 25.98

A 25.49 26.53 26.72 27.75 28.06 27.45

e {2 0.58 0.99 1.39 1.06 1.13 0.84

25 B 4% 4 (%) 2.26 3.75 5.19 3.82 4.02 3.06
3 i 27.00
R | e 131
25 B 4% 4 (%) 4.9
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*® 3-3-5 WMMES{HEREABRER

Al 10741 B1| 9655 [ c1 | 9558 | E1 | 10287 | F1 | 95.26 | 1 | 95.58

A2 [106.76 | B2 | 98.01 [ c2 | 94.93 [ E2| 9963 | F2 | 95.42 | G2 | 99.31

A3 [ 107.08| B3 [ 10012 c3 | 98.98 | E3| 98.33 | F3 | 91.37 | 3 | 95.90

A4 | 9979 | B4 | 9639 [ ca | 97.20 | E4 | 10174 | Fa | 9736 | &4 | 98.01

P A5 | 107.73 | B5 | 101.90 | 5 [ 102.71 | E5 | 94.61 | F5 | 100.44 | G5 | 102.06

(kN) A6 | 96.39 | B6 | 100.28 | c6 | 101.09 | E6 | 97.36 | F6 | 104.00 | G6 | 99.14

A7 | 99.95 | B7 [ 10157 [ c7 | 94.93 | E7 | 10450 | F7 | 104.98 | 67 | 95.90

A8 | 10174 B8 | 98.01 | c8 | 99.31 [ E8 [ 102.38 [ F8 [ 104.33 [ =8 | 96.71

A9 | 99.47 | B9 | 89.75 | co | 100.12 | E9 | 10368 Fo | 96.71 | Go | 95.74

A10] 100.44 [B10| 96.39 |c10] 100.12 [E10| 95.26 [F10| 93.31 [G10]| 94.61

4 102.68 97.90 98.50 100.04 98.32 97.30

i 0 3% 4.16 3.54 2.71 3.53 4.85 2.30

2 W5 5 (%) 4.05 3.62 2.76 3.53 4.94 2.36
4 1 99.12
E 3.90
25 B 4% 3 (%) 3.9

Al[o9172 [B1 8885 [Cc1]o9110 [E1] 9118 [F1] 9043 [GL [ 8893

A2 | 9112 | B2|89.90 [ c2 [ 9074 [E2| 9240 | F2 | 9108 | G2 | 91.17

A3 | 9148 | B3| 89.49 [ c3| 9267 | E3|88.90 | F3|89.17 | G3 | 90.64

A4 | 8850 [ B4 [89.16 | cal 9220 [Ea] 9126 [Fa| 8961 |4 89.04

Gmmiangs | A5| 9254 | B5 | 9196 [cs5 [ 9121 | E5|89.47 | F5 | 9155 [ G5 [ 9158

(mm) A6 [ 9082 | B6 | 9153 [ c6| 9068 |E6| 8954 |F6| 9410 | 6 [ 9037

A7 | 9564 | B7 | 9183 [ c7[89.79 | E7| 8850 | F7 [ 9336 | G7 | 89.70

A8 | 9187 | B8 | 9141 [ c8 [ 9051 [E8| 9094 | F8 | 9272 | G8 | 92.36

A9 | 8955 | B9 [ 89.42 [ co|89.27 [ E9| 9042 | Fo | 9012 |0 | 8773

A10[ 90.19 [B10] 91.33 |c10]| 90.96 [E10| 90.66 [F10| 90.83 [G10| 92.55

AL [ 2935 [B1[2724 [c1]2630 [EL]28.28 JF1[26.40 [GL [ 26.94

A2 [ 2937 | B2 | 2732 [ c2 | 2622 [E2] 2702 | F2|26.26 | G2 | 27.30

A3 | 2934 | B3| 2804 [ C3|2677 |E3|27.72 | F3 | 25.68 | G3 | 26.52

A4 | 2826 | Ba| 2710 [ca| 2642 [Ea| 2794 |Fa|2723 || 2731

o A5 | 2918 | B5 | 27.77 [ c5 | 2822 | E5| 26550 | F5 | 27.50 | &5 [ 27.93

(kN/m) A6 | 2660 | B6 | 27.46 | c6 | 27.94 [ E6 | 2725 | F6 | 27.70 | @6 [ 27.50

A7 [ 2619 | B7 | 2772 [ c7 | 26550 | E7| 2960 | F7 | 28.18 | &7 | 26.80

A8 | 2776 | B8 | 2687 | cs | 2750 [ Es | 2822 | F8 [ 28.20 | a8 | 26.24

A9 2784 | B9 | 2516 [ co| 2811 [E9| 2874 | Fo| 2690 | o[ 27.35

A10] 27.91 [B10| 26.45 |c10| 27.50 [E10| 26.3¢ [F10| 25.75 [G10] 25.62

S 28.18 27.11 27.16 27.76 26.98 26.95

i 0 3% 1.15 0.83 0.80 1.01 0.93 0.68

25 B 4% 3 (%) 4.09 3.05 2.93 3.65 3.46 2.52
4 ff 27.36
N 0.99
25 B 4% 34 (%) 3.6
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% 3-3-6 TRIEHEREABER

Al [ 10822 B1 [ 104.98 | c1 | 10190 | E1 | 9266 | F1 | 10222 G1 | 102.22

A2 [ 10352 B2 [ 10757 c2 | 10222 | E2 | 96.23 | F2 | 10481 | 2 | 110.16

A3 [ 10336 B3| 99.31 | c3 | 102.22 | E3 | 102.71 | F3 | 106.27 | 3 | 107.41

A4 10433 B4 [ 102.22| ca | 10157 | E4 | 104.33 | F4 | 104.65 | &4 | 107.24

P A5 | 108.70 | B5 | 10255 | c5 | 97.85 | E5 | 99.47 | F5 [ 10157 | G5 | 10255

(kN) A6 | 99.63 | B6 | 9542 | c6 | 101.90 [ E6 | 106.60 | F6 | 98.33 | a6 | 97.69

A7 | 102.87 | B7 | 104.00 | c7 | 100.28 | E7 | 90.07 | F7 | 100.12 | &7 | 103.68

A8 | 102.87 | B8 | 100.44 | c8 | 100.28 [ E8 [ 101.41 | F8 [ 102.22 | 8 | 109.67

A9 [ 10433 B9 | 99.47 | co | 10368 | E9 | 9833 | Fo | 104.17 | Go | 107,57

A10| 96.71 [B10|[ 101.74 | c10] 101.09 [E10| 97.85 [F10| 104.17 [ G10] 10157

4 103.45 101.77 101.30 98.97 102.85 104.98

i 0 3% 3.54 3.39 1.57 5.11 2.42 4.04

2 W5 5 (%) 3.42 3.33 1.55 5.17 2.35 3.84
CEE 102.22
E 3.87
25 B 4% 3 (%) 3.8

AL 9261 [B1]9534 [Cc1]91.07 [E1] 8883 [F1] 9477 [GL [ 95.03

A2 | 9215 | B2 | 9278 [ c2 [ 9197 [E2| 9043 | F2 [ 9332 | G2 91.78

A3 [ 9166 | B3| 9279 [ c3 | 9206 [E3|97.08 | F3 | 9329 | G3 [ 93.99

A4 | 9133 | B4 | 9490 | ca 9095 [E4] 9276 [ Fa | 9418 | &4 | 94.60

Gmmiangs | A5|89.65 | B5 | 92.00 [ c5 [ 91.69 | E5| 9426 | F5 | 92.85 [ G5 [ 91.61

(mm) A6 [ 9045 | B6 | 9275 [ c6 | 9333 [ E6| 9581 | F6 | 9437 | 6 [ 90.63

A7 | 9115 | B7 | 9354 [ c7 [ 9095 [ E7 | 9260 | F7 [ 92.98 | G7 | 95.05

A8 | 9475 | B8 | 9484 | c8 [ 9336 |E8 | 96.13 | F8 | 93.08 | G8 | 95.87

A9 [ 9225 | B9 | 93.07 [ co| 9346 [E9| 9374 | Fo | 9460 | co [ 94.10

A10[ 91.93 [B10] 93.05 [c10]| 93.13 [E10| 94.69 [F10{ 94.30 [G10| 90.92

Al [2929 [B1]2760 [ C1]2804 [E1] 2614 [F1]27.03 [ GL][ 2696

A2 | 2816 | B2 | 29.06 | c2 | 2786 | E2| 2667 | F2 | 28.15 | G2 | 30.08

A3 | 2826 | B3| 2682 | c3|27.83 [E3| 2652 | F3 | 2855 | 3| 28.64

A4 | 2863 | B4 | 2700 [ ca|2799 [E4| 2819 [Fa|2785 | 4| 2841

o A5 [ 3039 | B5 | 2794 [ c5 ] 2675 | E5| 2645 | F5 | 27.42 | &5 | 28.06

(kN/m) A6 | 2761 | B6 | 25.79 [ c6 | 2737 [ E6 | 2789 | F6 | 26.12 | a6 [ 27.02

A7 | 2829 | B7 | 27.87 [ c7 | 2763 | E7| 2438 | F7 | 26,99 | o7 | 27.34

A8 | 2721 | B8 | 2654 | c8 | 2692 |ES| 2644 |F8 | 2752 | e8| 28.67

A9 [ 2835 | B9 | 2679 [ co| 2780 [E9| 2629 | Fo | 2760 | o[ 2865

A10] 26.37 [B10| 27.40 |c10] 27.21 [E10] 25.90 [F10| 27.69 [G10] 28.00

S 28.25 27.28 27.54 26.49 27.49 28.18

i 0 3% 1.10 0.90 0.46 1.05 0.67 0.94

25 B 4% 3 (%) 3.89 3.32 1.66 3.95 2.45 3.33
4 ff 27.54
N 1.03
25 B 4% 34 (%) 3.8
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3.3.3 RAROEE(CHIT S
(1) BW
B T7 2l —ix, MBI TR, M LA, BESRMIC XV AERENET D
TERNEZOND, ZIZTIE, BEME AL PREARXT I —I2OVT, MBRAKIERE
DEBENEZ LN D RAEDMNERESKIETEEICONTHRHZIT- 72,

(2) EBEME

FEEBOK YR K 3-3-7T 1TRT, AT, ¢16, 18, 20, 25mm & L, =27 FULZMH L,
HEEF80mTHALE, FLICHBEME A NRT v A —MEFKEL, 7 b —f DI3 &
WAL &8 6d, (78mm) 72D X 5 T U —ih &2 EH SH T,

AR, 20COEMTT, HEMLT U —MT 7 BEICHEML 7, X 3-3-9 [Z3HERIK
B - EEEREZ T, MIEMERELAREZ S50 17— (LR -
26mm) ZRBRAD EICEREL, YL —bD LT AF 2T —BLOKELZEBEL,
H—R— Ty R RBREICEIR) ZEA L7z, REILA EIS L O 0 7
A—HokREEE LT,

(3) REHER

# 3-3-8, 3-3-10 IZfTEMERBRAER A RT, T W —MHORP—EDOYE, FHAR
616, 18, 20, 25mm DOfFEME O FH)L, 30.4, 30.6, 30.6, 32.4N/mm*> TH v, SR
D2 EREFE TORARICBNT, HEREDIKTILED Dol

¢ 3-3-11 (T 2R LRI > fif B — 27 it 22 " 97, AWFJE CTHEM L 72 2R AL DO TIX, 7
VH—FHELNBED S VT T U ADEWICL D, WIS JIETEEIIHER SN o Tz,
kB, KT N —HOBBIRGUIL, WIS T U —M e T — 1 O S A T T Rk

1
: | o— KL
ﬁﬂw L] BRE
ﬁ 9 .
‘/_ﬁj]ﬁ ' PR A
[l | i SLFLTF
L ——Fh—# P Frvy
~ U — Zfidt
L avogy)y—+r i R 7118
L :
18 Th—®

3-3-9 AEHEER
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% 3-3-7 HAEREH
HEOA AR & AL a7 U—h T =k T —
¢ 16 N . fE¥H MK785
JE i 50 P JE A 5
MOV D13
018 24.3N/mm? 63.5N/mm?
R (R B 2
6d,
20 ‘ ‘ 791N/mm?
¢ LM A 2 FREAR K o
e MR I
28.4k N /mm? 25.0kN/mm?
® 25 190kN/mm?
#* 3-3-8 fTEABKRBER
Sk B | EEE BREE KT | fFERE | RN
(mm) (mm) (mm) (kN) (N/mm2) (mm)
1 16.5 79.2 12.7 98.9 31.3 0.92
2 16.8 82.1 12.7 98.2 30.0 0.91
516 3 16.8 79.7 12.7 100.1 315 0.76
4 16.8 80.1 12.7 95.3 29.8 0.79
5 16.6 81.0 12.7 95.8 29.6 0.64
Avg. | 16.7 80.4 12.7 97.7 30.4 0.80
1 18.2 80.7 12.7 98.9 30.7 0.82
2 18.2 78.8 12.7 93.7 29.8 0.74
518 3 18.3 79.2 12.7 95.2 30.1 0.75
4 18.3 78.9 12.7 96.8 30.7 0.65
5 18.4 78.5 12.7 99.5 31.8 0.98
Avg. | 18.3 79.2 12.7 96.8 30.6 0.79
1 20.1 78.7 12.7 94.4 30.0 1.09
2 20.1 79.7 12.7 97.2 30.6 0.72
3 20.0 79.8 12.7 97.1 30.5 0.77
¢ 20
4 20.1 78.7 12.7 105.5 33.6 0.81
5 20.1 78.5 12.7 89.4 28.5 0.64
Avg. | 201 79.1 12.7 96.7 30.6 0.80
1 25.4 80.1 12.7 96.4 30.2 0.84
2 24.9 77.2 12.7 102.6 33.3 0.89
525 3 25.4 78.3 12.7 109.6 35.1 1.04
4 25.2 78.0 12.7 97.4 31.3 1.07
5 25.0 78.3 12.7 101.0 32.3 1.04
Avg 25.2 78.4 12.7 101.4 32.4 0.98
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N
o

w
(&)

w
o

N
(&)

Avg.30.4 Avg.30.6 Avg.30.6

& EE (N/mm?)
N
o

15
10
5
0
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7 U — 7R O AT E A R E T D 72 60 O Bl aRIR B AE R A £ 4-2-510, 5] RRE R
IRF D fif B - 2507 Hh AR & [X4-2-612 773, F£ 72, SIERER®EZ OREBRIK D —§ 2 T H4-2-3127R77,
SFRBR AR D g KM TP ax (3 48.8KNT 8 - 72, AEEEFEREIXIRBRIA & HICFBET, T h
— W DA AT~ SR OBENBAD, a7 ) — FBE LB -BICT v I —HO
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7 U — 7B bR 7Y — TR T R
JFE e 5 AL AR 2K JFE i 7 MR 2K
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o8 Ec o8 Ec
Avg. Avg. Avg. Avg.
43.1 31.0 45.5 34.0
27 J—F 43.4 42.9 32.4 32.2 46.7 46.3 33.7 33.3
42.4 33.1 46.8 32.3
73.1 25.9 65.0 255
7 A — R 68.7 70.9 24.9 25.4 65.7 67.0 26.9 26.5
—* —* 70.4 26.9
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& 4-2-5 V)—THEBRAT5IRAREHER
B KM ) Pryax IR $5e KA B Pnay @ 55 % far B I
VRN B Kt 77 (KN) 2557 (mm) 0.55X Ppax (Ngyst) (KN) 2537 (mm)
Avg. Avg. Avg. Avg.
No.1 52.0 0.77 28.6 0.27
No.2 46.2 48.8 0.63 0.72 254 26.9 0.29 0.29
No.3 48.3 0.76 26.6 0.33
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Noog Avg. Avg. Avg. Avg.
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R WIS AT
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